In vivo evaluation of lateral lipid chain packing in human stratum corneum.
The matrix of intercellular lipids (ICL) of stratum corneum (SC) plays an important role in the barrier function of SC. It is important to understand the structure of the ICL matrix for dermatology and cosmetic science. Several methods exist for the analysis of the structure; however, it is difficult to conduct these analyses noninvasively. We have developed a method for the analysis of the lateral packing of ICL using Raman spectroscopy. As a proof-of-principle experiment, we prepared a human SC sheet sample and analyzed its structure by the proposed method and by a conventional method involving X-ray diffraction. We compared the results of both methods. In addition, we applied the proposed method to living human skin, and we analyzed the lateral packing of ICL of SC taken from three separate body sites. The results of our method corresponded to those of the conventional method. We detected regional differences of ICL lateral packing using our method in vivo. The results indicated that the packing of ICL in SC taken from the forearm and upper arm are more ordered than that taken from the cheek. The results verify that our developed method allows the evaluation of the lateral packing of ICL inside the SC layer of the skin in vivo. Using this method, we can detect regional differences of SC samples taken from various body sites.